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@ PolyquBtemary ammonium compounds and cosmetic composftions containing tliem. 

@ Novel polyquatemary ammonium compounds are pre- 
pared by polycondensatlon of diamino compounds and a 
dtcarboxylic ^acid. The compounds are suitable for use In 
cosmetic compositions and as scale inhibitors and floccu- 
lants. 
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POLYQUATERNARY AMMONIUM COMPOUNDS 
FOR USE IN COSMETIC FORMULATIONS 

BACKGROUND OF THE INVENTION 
The invention relates to scale inhibitors, 
5 flocculants and conditioning agents for skin and hair, and 
processes for their preparaition and their use. The compounds 
of this invention are novel polygua ternary ammonium compounds. 

U.S. Patent Noo 4,157,388 of Christiansen des- 
cribes compositions containing polyguaternary ammonium ccti* 
10 poxonds for use as haJLr conditioners and antlstats and 

humectants for fibrous textile products. These crajpounds 
are generally liquid at room temperature. Mirap6I^A-rl5 
is a compound in accordance with Examples of Christiansen 
having the formula: 



15 



-4-N- (CH^) 3TST ^"^^S^ 3T^«2^«2^^2^^2-r~ 
\ CH3 H O H CH3 / n 



.3 « w « w«3 

wherein n is at least one. The present polyguaternary 

ammonium compounds were found to be easier to work with 

since they do not generally require a particular order of 

addition and can be added in the oil or water phase. The 

20 present compounds in general also are found to have a better 

water solubility than the prior art compounds of Christiansene 

SUMMARY OF THE INVENTION AND 
DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The compounds of the present invention are con- 

25 ditloners and softeners having outstanding properties for use 

in hair and skin care compositions such as shampoos, soaps 

and lotions, and for use in scale inhibition and as 
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flocculants. 

The present compounds are of the general Formula (I) : 

0 O R 

II 11 

x\ 

wherein ^3 ^4 same or different and 

5 are selected from the group consisting of hydrogen, methyl, 

ethyl, prQpyl> -CH^CH^OH, -CH2CH(0H) CH^ and -CH2CH2(OCH2CH2)pOH 
wherein p is an integer from 0 to 6 with the proviso that 
not all of R^, R2, ^4 "® hydrogen; 

X and y are the same or different and are an 
10 integer from 1 to 6; 

n is at least one, and ranges up to 100 or more; 

m is an integer from 0 to 34; 

X is halogen; 

Z is halogen or amino-diamido ammonium residue; and 
15 A is the residue of a dihalideo 

The guaternizing agents X-A-X are organic di- 
halides, preferably dichlorides, such as CICH2CH2OCH2CH2CI, 
ClCH2CH2-0-CH2CH2"0-CH2CH2Cl, CICH2CH2CI, BrCH2CH2Br, 
Cl(CH2)gCl, CICH2CH2CH2CI and C1CH2CH(0H) CH2CI0 
20 The polyquaternary compounds are prepared by 

condensation of a polyamine and a guaternizing agent as 
follows: 



8 li . ^ 

iCK^)^ - NHC-{CH2)j^-C-NH-(CH2)y-N + X-A-X — }> (1) 



< ^4 

The polyamine in turn is prepared by condensation 
25 of two diamine compounds with a dicarboxylic acid. The 
diamine compoimds are of the formula 

N-{CH,)^ -NH_ and H,1I-{CH,) -N 

euid may be identical, wherein x is y and and are 
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identical to and R . . 

3 4 

The polyquaternary airanonium compounds of the 
invention are generally present in amounts of from about 1 
to 10% by weight based on the total cosmetic composition. 
5 Shampoos and liquid soaps generally contain about 1 to 10% 
by weight and lotions generally contain about 0o5 to 5% by 
weight. 

The cosmetic formulations comprise a suitable 
cosmetic carrier, the composition of which carrier depends 

10 on the purpose for which the final composition is intended. 
Thusr different carriers will be used dependent on whether 
the composition is to be used as a shampoo, a soap etCo 
These carriers are as described in the art. They may con- 
tain surfactants such as sodium lauryl sulfate, sodium 

15 lauryl ether sulfate, sodiiam lauryl sarcpsinate, lauro- 
amphocarboxyglycinate or co-coamphocarboxyglycinate, sol- 
vents such as glycol and propylene glycol, proteins, citric 
acid, coloring agents, preservatives, fragrances, mineral 
oils, thickeners such as sodium chloride, PEG 6000 di- 

20 stearate, peg 80 sorbitan laurate, cocamide DEA, lauramide 
DEA or hydroxypropyl methylcellulose, vitamins, silicones, 
emollients such as lanolin, isopropyl palmitate, isopropyl 
myristate or petrolatum and viscosity builders such as 
carrageenan, carbomers or cocamidopropyl hydroxy sultaine„ 

25 Where appropriate, CTPA designation is provided herein 
above, and hereinafter. 

EXAMPLE I 

To a reaction flask was charged 438 grams (3 moles) 
of adipic acid. After heating to about 55*^C., 612 grams 

30 (6 moles) of dime thy lamino-propylamine was added in about 
five minutes. During this addition the temperature rose 
to 101*^C. The reaction mixture .was heated to 165-17Q®Co 
in about 3 to 4 hours. Distillation started at about 147*C. 
After a temperature of 165 ^C. was reached, 62 grams of 

35 dimethylamino-propylamine (DMAPA) was added over a half 
hour period. The reaction mixture was then heated to 180 
to 185*^0. in about two hours. After a temperature of 180 ^C. 
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was reached, 6 2 grains of DMAPA was added in about a half 
hour and the temperature maintained at 180-185*»C. for 1/2 
hour- Vacuum was applied to remove water and excess DMAPA 
at a gradual increase to 5-lOmm, The vacuum of 5-lOmm was 
5 maintained for an hour at 180-185 *»C. The reaction mixture 
was cooled to 100 ^C. and vacuum decreased to recover Adipic 
Condensate • 

The above reaction was repeated by replacing 
adipic acid (1) with equal molar amoiints of azelaic acid 
10 and (2) with equal molar amounts of dimer acid .HOOC-( 0^2)34- 
COOH. 

B. To a two liter reaction flask was charged 282.73 

grams (0.88 moles) of Adipic Condensate formed under 
Example A above and 152.24 g water and the mixture was 
15 heated to SO'^Qo Over four hours 122o28 g (0o855 moles) 

dichloroethylether was added while a temperature of 90-100*Co 
was maintainedo After the addition was completed, the 
reaction mass was heated to 100 **C. and held for 5 hours at 
about 100**Co The reaction was found to be 99-7% completed 
20 by chloride ion analysis • 

115.8 g Water was added to the amber colored 
material and the mixture heated to distill 51 o 4 g dis- 
tillate to remove traces of unreacted dichloroethylether « 
The final product was a clear amber colored liquid o The 
25 pH of a 10% aqueous solution was 8 0 32. The solids content 
was 68,2% by Karl Fischer (31.8% water) determination (as 
described by the American Oil Chemistry Society) o The com- 
pound was found to have a value for n of about 115, de- 
termined from an intrinsic viscosity average molecular 
30 weight of 52,500 and an (number average molecular 
weight) of 45,800. 

EXAMPLE II 

The above reaction B was repeated by replacing 
the Adipic Condensate by the product of Example A using 
35 azelaic acid rather than adipic acid resulting in an azelaic 
acid derived product of the invention for use in Condition- 
ing Shampoo C hereafter. 



EXAMPLE III 

The above reaction B was repeated by replacing 
dichloroethylether with Ir 6-dichloro-hexane. 

EXAMPLE IV 

Also, azelaic acid derivative was prepared by 
reacting azelaic condensate with 1, 6-dichloro-hexane, 

Application Examples 

Two polyqua ternaries according to the invention 
were evaluated as conditioners in hair and skin care 
products. 

Four formulations were prepared having the 
following ingredients: 

CONDITIONING SHAMPOO 

Sodium Lauryl Ether 
Sulfate 

MIRATAINE ® CB 

MIRAN0L®C2M CONC, 

MIRAPOL ® A-15 

Product of Example IB 

Product of Example II 

Water 

Each formulation was adjusted to a pH of 7^0. 

Mirataine CB is coc^idopropyl betaine and is 
a high foamer and viscosity builder. 

Miranol C2H Conc« is a viscous clear aqueous 
amphoteric surfactant solution derived from coconut fatty 
acids, specifically a dicarboxymethylated derivative of 
cocoimidazoline . 

Mirapol A-15 is a hair and skin conditioner as 
described in U.S. Patent No. 4,157,388. 

The four formulations were evaluated by testing 
of hair swatches as to wet comb and dry comb results, ieinti- 
static effect, softness, shine etCo Formulations B and C 
were found to perform better than A as regards conditioning 
ability, that is manageability and wet and dry comb outo 
C was found to be slightly better than B. 
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Alpha Olefin Sulfonate 
(AoO.S.) (40%) 

5 MIRANOL ® 2MCAS-MOD. 
MIRATAINE ® CBS 
MIRAP0L®A-15 
Example IB 
Example II 
10 POLYSORBATE 20 

(TWEEN ® 20, ICI Jtaericas inc, 2.0 2^0 2.0 

WATER 50o9 50.9 50«9 53-0 

Miranol 2MCAS-Mocl« is a mixture of the lauryl 
sulfate and laureth - 3 sulfate salts of a dixarboxy- 
15 methylated derivative of a cocoimidazoline having one-eye 
irrating properties. 

Mirataine CBS is cocamidopropyl hydroxysultaine<, 
Each formulation was adjusted to a pH of 7o0o 
The same evaluation as above was performed on 
2b hair swatches and again C was found the best and B secoxld 
best. 

SOFT SOAP 

A B C D E 

A.O.S. (40%) 15.0 15.0 15.0 15.0 15.0 

25 CEDEPAL®TD 404M lOoO 10.0 10.0 10.0 10.0 

MIRATAINE ®CB 20.0 20.0 20.0 20.0 20.0 

COCAMIDE DEA (SUPER AMIDE 

GR, OnyxChem. Co.) 2.5 2.5 2.5 2.5 2.5 

MIRAP0L®A-15 2ol - - - 

30 Example IB -2.1 - ~. 

Example II - - 2.I - - 

POLYQUATERNIUM 7 . 
MERQUAT 550 

(Merck Chem. COo) - - - 2.1 - 

35 GLYCOL STEARATE (CERASYNT, 

IPVanl^&Co.) 1.0 loO 1.0 1.0 1.0 

GLYDANT® (DMDM HYDANTOIN, 

Glycochemicals) 0.2 0o2 0.2 0.2 0o2 
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SOFT SOAP (CONTO 

A §. £ £ E 

NaCl 1,0 1.0 1.0 1.0 1.0 

WATER 48.2 48.2 48.2 48.2 50.3 

The pH of each formulation was adjusted to 7.0. 
Cedepal TD 404 M is sodium trideceth sulfate. 
Super Amide GR is a cocodiethanolamide . 
Merquat 550 is a cationic polymer. 
Glydant is a preservative. 

A panel of five people after washing their hands 
with the five formulations chose C as the best in after- 
feel and skin conditioning, B was the second best and slight- 
ly better than D. 

SHEEN ACTIVATOR 

A B C D 

WATER 81o4 81.4 81,4 83.5 

MiRAP0L®A-15 2.1 - - 

Example IB . - 2ol - . - 

Example II - - 2pl - 

GLYCERINE 10.0 lOcO 10.0 lOoO 

PEPTEIN® 2000 

(Hormel) 5.0 5.0 5.0 5*0 

PHENOXYETHANOL (EMERESSENCE 

1160, Emei^ Industries Inco) 1.0 1.0 1.0 1.0^ 
CELLOSIZE ® QP 4400 

(Union Carbide) 0.5 0.5 0.5 0,5 

The formulations were adjusted to a pH of 5.5. 
The four formulations above were evaluated as 

sheen activators and pre-style lotions to determine en- 

hemcement in shine and setting properties. 

A panel of five people chose C as the best and 

B as second best. 
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SKIN MOISTURIZER/CONDITIONER 
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Prototype C was chosen as the best in skin Softening 
and Conditioning, Prototype B was second besto 
The new polyquatemary ammonimi compounds were ' evaluated 
as antistats in hair care products » 

Eight formulations were prepared having the 
20 following ingredients: 



Control 

-^-2- -£-J9L^JL^^ (untreated) 

Sodium lauryl 
ether sulfate 

(Maprof ix ES) 21.0 21.0 21,0 21.0 21o0 21o0 21.0 21.0 - 

25 Mirataine CB 15.0 15.0 15.0 15.0 15o0 15.0 15.0 15.0 - 

Miranol C2M 10.5 10.5 10.5 10.5 10.5 10,5 10.5 10.5 - 

Example IV* 1.5 - - - - - . ^ 

Example II* - 1,5 - _ _ _ _ _ ^ 

Example III* - - 1^5 . _ - - ^ _ 

30 Example IB* - - . j^.? - - - _ 

Mirapol A-15* - - - - 1.5- 

Merquat 100* - - - - - 2.5 

Polymer 
JR-400* 

35 (3% solution) ----- ^ 33^3 




Jl. ^ C D E F G H (untreated) 

Water 52.0 52.0 52.0 51.8 52.0 51.0 20.2 53.5 - 

XIO"^ 

Coulombs . 9.0 10.2 9.7 1.4 7.2 7.1 8.4 9o2 4.7 
5 *Used 1% on active basis. 

Hair swatches were soaked for half hour in a 
25% solution of the above formulas and rinsed with 40"C. 
water for one minute. The hair swatches were dried over- 
night at ambient temperature and the antistatic property 
10 was evaluated by measuring electrostatic charges with an 
Electrometer ( Ke i t hi ey Model 610 C). Formulation (D) 
exhibited the lowest static charge of the eight formulas. 
There was no significant difference in values obtained for 
the other formulations. 





CLAIMS 

!• A polyqua ternary airanonium compou^ of the formula: 

R, 0 0 

,™ , II II 

-N -(CHj)^ - NHC-CH2)„-C-NH-(CH2)yY 

wherein Rj^, R^, R^ and are the same or different and 
are selected from the group consisting of hydrogen, methyl, 
ethyl, propyl, -CHgCH^OH, -CHjCHCOH)^^, and 
-CH2CH2(OCH2CH2)pOH wherein p is 0 or an integer from 1 to 6, 
with the proviso that not all of R^, R^, and R are 
hydrogen; 

X and y are the same or different and are an 
integer from 1 to 6; 

n is at least one, 

m is an integer from 0 to 34; 

X is halogen; 

Z is halogen or amino-diamldo ammonium residue; and 
A is the residue of a dihalide. 

2. A compound according to claim 1, wherein X is 
halogen and A is -CHjCHj-O-CHjCHj- • 

3. A compound according to claim 1 or 2, wherein m 
is 4 and x is 3. 

4. A cosmetic composition \rtxich comprises a suit- 
able cosmetic carrier and a quaternary ammonium compound of 
the formula: 





f 1 j} 

n"^-(CH2)j^ - NHC-(CH2)^-C-NH-(Caj2>y-N'^ -A- 

^2 e RaX® 

X .4 
Wherein R^^, Rj, and are the same or different and 
are selected from the group consisting of hydrogen, methyl, 
ethyl, propyl, -CH2CH2OH, -CH2CH(OH)CH3, and 
-CH2CH2(OCH2CH2)pOH wherein p is 0 or an integer from 1 to 6, 
with the proviso that not all of R^, R2, R and R are 
hydrogen; 
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X and y are the same or different and are an 
integer from 1 to 6; 

n is at least one, 

m is an integer from 0 to 34; 

X is halogen; 

Z is halogen or amiho-diamido ammonivon residue; and 

A is the residue of a dihalide. 
5o A composition according to claim 4, wherein X is 

halogen and A is -CH2CH2-O--CH2CH2-C 

So A composition according to claim 4 or 5, wherein 

m is 4 or 7 and x and y are each 3. 

7« A composition according to any one of claims 4 

to S, wherein the cosmetic carrier is one for use in hair 
formulations o 

8« A composition according to claim 7, wherein the 

hair formulation is a shampoo. 

9« A composition according to any one of claims 4 

to 6, wherein the cosmetic carrier is one for use in skin 
care products 0 

10. A composition according to claim 9, wherein the 

skin care product is a soap. 
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